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Construction activities often entail earthmoving operations that involve the disturbance of 
topsoil and the removal of vegetative cover.  As a result, stormwater runoff and erosion rates are 
significantly increased.  In order to mitigate this resultant runoff and erosion, a best management 
practice known as a sediment perimeter barrier (SPB) or a sediment retention device is 
implemented.   
Several products have been designed for use as SPBs, the most common of which is silt 
fence.  However, many of these products have not been tested for their relative performance as 
SPBs under relevant sediment loading and flow conditions.  This study utilized standardized full-
scale testing methods at the Erosion Control Research and Training Center (ECRTC) at the 
University of Illinois at Urbana-Champaign to evaluate the relative performance of six 
alternatives to silt fence: woven monofilament geotextile, compost log (Filtrexx Siltsoxx), 
Siltworm, coconut coir log, Curlex Sediment Log and ERTEC ProWattle.   A full-scale testing 
apparatus provides specific insight and direct comparison between installation, removal and in-
field performance relative to Illinois soil and rainfall conditions.  Each SPB product was 
evaluated for performance based on the analysis of water samples collected downstream of the 
installed SPB.  The samples were analyzed for turbidity (NTU) and total sediment concentration 
(mg/L).  Additionally, volumetric sediment retention scans were compared using laser distance 
elevation measurements of an earthen testing area upstream of the installed SPB.  Elevation 
measurements were taken before and after testing to determine the change in elevation of the 
earthen testing area, and thus the sediment volume retained by the SPB product. 
Products were categorized as either damming devices or filtering devices based on 
ponding depth and time to ponding subsidence.  Of the new products tested, woven 
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monofilament geotextile, compost log, and ERTEC ProWattle were deemed to be damming 
devices.  Siltworm, coconut coir log, and Curlex Sediment Log were found to be filtering 
devices.  As a whole, the damming devices outperformed the filtering devices in terms of 
downstream TSC, turbidity reduction and sediment retention.  Research results indicated that 
compost log performed slightly better than all other products when considering downstream TSC 
values, while there was no significant difference in downstream TSC between the three damming 
products.  Curlex Sediment Log was the only filtering device that showed similar downstream 
TSC values to that of silt fence.  Siltworm and coconut coir log had significantly higher 
downstream TSC values, or performed worse than silt fence. 
Other characteristics such as ease of installation and removal, material costs, 
environmental savings and sustainability, and product failures were taken into consideration 
during testing.  None of the products tested exhibited product failures under the manufacturer’s 
suggested installation techniques.  Woven monofilament geotextile and compost log were 
difficult to install and remove.  As such, these products would have increased labor costs 
associated with practical usage.  Additionally, compost log coconut coir log have a substantially 
higher material cost per linear foot than the other products, at nearly twice the price of the next 
most expensive product.  On the other hand, compost log has a high degradability and 
sustainability factor, while the other two damming devices are considerably less favorable when 
it comes to sustainability.  All three of the filtering devices are composed of degradable naturally 
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Water and topsoil; one is arguably the world’s most precious resource, while the loss of 
the other is detrimental in agricultural productivity.  The singular loss or reduction of one of 
these two resources can have profound effects; however, the two are often linked in a way such 
that losing one resource negatively impacts the other.  Topsoil often contains an array of 
nutrients, minerals and organic matter vital to crop productivity.  If lost, it can take over 500 
years to reestablish topsoil.  Furthermore, poor management processes leading to the loss or 
erosion of topsoil can also have a negative impact on water quality.  As topsoil, with its attached 
nutrients and minerals, erodes, it becomes sediment which often ends up in streams and other 
bodies of water. 
Sedimentation, sediment pollution, and soil erosion are not novel issues for human 
civilization.  One of the earliest accounts of irreversible damage caused by soil erosion and 
sediment buildup in a water body dates back to the fourth century BC in what is now Turkey.  
The ancient Hellenistic-Roman city of Ephesus was once an economic, education and 
agricultural power with an important port for trade.  However, as the inhabitants cleared the 
surrounding forested hillslopes for grazing and wheat cultivation, the soil became susceptible to 
erosion.  The resulting erosion of the hillslopes led to the siltation of the city’s great harbor, and 
was a leading contributor to its rapid population decline by the seventh century AD (Stock, et al., 
2016).  A city that once housed an amphitheater seating an estimated 25,000 people was brought 
to its knees by the devastating effects of soil erosion and sediment. 
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While our civilizations still face these problems today, there has been a growing shift 
towards sustainable practices and mitigation of soil erosion and sedimentation.  In the United 
States, there are several organizations and agencies heavily devoted to understanding and 
amending the processes related to loss of topsoil and contamination of clean water.  One such 
agency, the Natural Resources Conservation Service (NRCS) was created as a means to prevent 
the loss of valuable topsoil in the U.S., after a major crisis in the 1930s.  Another agency, the 
Environmental Protection Agency (EPA), which seeks to preserve human health and the 
environment, passed extensive legislation in the early 1970s to prevent contamination and 
improve the health of bodies of water in the U.S.  More recently, the EPA has reported sediments 
to be the largest causes of impairments in U.S. surface waters (U.S. EPA, 2008). 
Of the activities leading to topsoil erosion, sedimentation and subsequent waterbody 
impairments in the U.S., construction activities rank among the highest.   Construction sites have 
sediment runoff rates typically 10 to 20 times higher than agricultural lands (EPA, 2018).  These 
elevated rates are likely because construction activities often entail earthmoving operations that 
involve the disturbance of topsoil and the removal of vegetative cover.  As a result, stormwater 
runoff and erosion rates are significantly increased. 
 In order to mitigate erosion and runoff at construction sites, there are several best 
management practices (BMPs) that have been recommended by the EPA and other 
environmental organizations.  BMPs that seek to minimize erosion provide some means of 
keeping soil in-place or preventing it from being exposed to erosion causing processes.  On the 
other hand, BMPs that are used to limit eroded soil, or sediment, from being deposited off-site, 
involve practices and technology that dam or filter stormwater runoff as it is exiting the site.  By 
preventing sediment from leaving the construction site, it is not deposited as a contaminant in 
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waterways, and it can be properly reused or hauled offsite.  Two of the most widely accepted 
practices and technologies for preventing off-site deposition of sediment via sheet flow are 
vegetated buffer strips (VBSs) and sediment perimeter barriers (SPBs).  The former works by 
maintaining or introducing a strip of vegetation on the downstream perimeter of a construction 
site, while the latter typically involves a synthetic material designed to retard the flow of 
sediment-laden runoff, filter the runoff, or produce some combination of the two. 
During the time frame of this research, the most commonly used and widely accepted 
standard SPB product in the state of Illinois was silt fence.  However, silt fence has numerous 
issues specific to Illinois weather, and several newer products for sediment retention on 
construction sites have entered the market.  While some of these products have been subjected to 
testing regarding their effectiveness in concentrated flow situations, they are currently untested 
and unproven under standardized sheet flow testing methods.  This study was intended to use 
field-scale testing protocols to evaluate SPB products under Illinois weather and soil conditions 
in a sheet flow scenario.  The outcomes indicate whether or not these products have merit as SPB 
products on Illinois construction sites and should be recommended for inclusion in the Illinois 






The overall objective of this study was to evaluate the effectiveness of several untested 
sediment perimeter barrier (SPB) products by conducting field-scale, standardized tests at the 
Erosion and Control Research and Training Center (ECRTC) field site at the University of 
Illinois Urbana-Champaign.  The results of this study may provide a cost-effective solution for 
retaining sediment within a construction site perimeter by documenting data needed to select an 
appropriate product for given site conditions.  The results of this research may also help reduce 
the potential sediment discharge offsite due to improper product usage on construction sites in 
Illinois.  The specific objectives were: 
1. Conduct field tests and collect samples to analyze the effectiveness of various perimeter 
barrier products. 
2. Quantify the sediment retained by various products so that it can provide statistical support 
for management decisions 
3. Provide data to assist the Illinois Department of Transportation in updating its approved 
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3.1   Soil Erosion and Sediment Transport 
 When a particle of soil detached from its surrounding soil it is said to have been subjected 
to soil erosion.  This process of soil detachment is something that is naturally occurring all over 
the world at any given moment.  The three causes of this action are wind, water, and ice.  Major 
wind erosion of soil is something typically seen at a large scale in arid environments or 
conditions and when wind speeds are relatively high.  Ice or frost erosion is particularly effective 
in mountainous areas and frigid climates where large ice landforms such as glaciers have the 
capacity to detach and move soil.  Water erosion, however, is perhaps the most commonly 
recognized form of erosion throughout much of the world, especially the U.S.  The loss of soil 
from erosion in an agricultural setting can result in the loss of valuable nutrients, minerals and 
organic compounds necessary for plant growth.  Additionally, eroded soil can have numerous 
detrimental effects when carried away and deposited into streams and water bodies. 
 From a technical standpoint, erosion from water begins with rainfall or splash erosion.  
Depending on raindrop size, velocity, mass at impact, and vegetative cover, the effects of splash 
erosion can be quite extreme.  Following splash erosion, detached soil particles may become 
entrained in surface water flows and become sediment.  This initial surface flow and resultant 
sediment are referred to as sheet flow and sheet erosion.  Several factors such as topography of 
the land, vegetative cover, climate or rainfall conditions, soil type, and land-use practices 
determine the extent of sheet erosion.  As sheet erosion continues downslope, runoff depth may 
reach a depth such that there is sufficient energy to detach further particles.  The ensuing 
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concentrated flow and erosion are known as rill erosion.  In general, a rill is a depression in the 
land that can be destroyed by a piece of tillage equipment.  Again, as slope steepens and planar 
hillslopes converge at low points, rills become gullies.  Gullies are larger depressions that cannot 
be destroyed by tillage equipment, and they can erode massive amounts of soil.  Smaller gullies 
typically cause erosion at the bottom and sides of the gully area, whereas larger gullies can have 
the erosion capability to cause head cutting and sidewall sloughing.  These larger gully erosion 
processes can move tremendous amounts of soil in a short period.  Eventually, sheet flow and 
any resulting concentrated flow converge downstream to channels, streams, rivers and other 
bodies of water.  The sediment entrained in their flows may deposit along the way or continue in 
transport until it reaches the ultimate downstream area or sink.  Figure 3.1 provides a 
summarized illustration of these processes. 
 




When looking at the science behind erosion and deposition of soil in sheet, rill and gully 






= 1    
Where DF is the detachment rate, DC is the detachment capacity of the flow, GF is the sediment 
load of the flow, and TC is the sediment transport capacity of the flow.  All variables are in the 
same units.  This relationship gives insight to situations where deposition or entrainment may 
occur, where the variables can be characterized based on properties of the landscape, flow 
conditions and soil itself.  Along with this equation, there are several computer programs like the 
Revised Universal Soil Loss Equation (version 2) program, the Water Erosion Prediction Project 
model, and the Soil and Water Assessment Tool that are designed to determine soil loss rates for 
a particular situation.   
 
3.1.1   Concerns in the United States 
 In the United States, the problems related to soil erosion and sediment transport have 
been a major concern since the early 1930s.  At this time, drought, lack of vegetation and heavy 
wind storms led to substantial wind-related soil erosion in the Southern Plains region of the U.S.  
Farmers and civilians alike became abundantly aware of the seriousness of soil erosion and the 
loss of topsoil.  The Natural Resource and Conservation Service (NRCS), originally the Soil 
Conservation Service (SCS), was founded to help maintain healthy landscapes and prevent soil 
erosion in the U.S.  More recently, The Clean Water Act of 1972 places an emphasis on 
controlling pollution in U.S bodies of water.  This legislation deals largely with suspended 
sediment, as the U.S. Environmental Protection Agency (EPA), reports sediments to be the 
largest cause of impairment in U.S. surface waters (EPA, 2008) 
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Sediment related contamination contributes to several water degrading problems, 
including the hypoxic zones in the Gulf of Mexico and the Chesapeake Bay regions.  
Specifically, the northern Gulf of Mexico is the second-largest zone of coastal hypoxia in the 
world (Rabalais, Turner, & Wiseman Jr., 2002).  Suspended sediment contributes to this hypoxic 
zone by carrying chemicals that can drastically increase aquatic algae growth.  When these algae 
die, they sink to the bottom of the water column where they are decomposed by bacteria.  The 
decomposition process consumes dissolved oxygen in the water, ultimately causing the hypoxic 
or dead zone.  The lack of dissolved oxygen in the water column makes it difficult for other 
aquatic species to survive, hence the term dead zone.  Water-rich in suspended sediment also has 
a dingy quality to it which prevents sunlight penetration into the water column.  The lack of 
sunlight disrupts photosynthesis of aquatic vegetation, again lowering the dissolved oxygen 
content in the water.  Figure 3.2 shows the size of the hypoxic zone in the Gulf of Mexico, along 
with its contributing Mississippi River watershed, including the major river system contributors 
from the state of Illinois. 
 
Figure 3.2 Hypoxia zone in the Gulf of Mexico with contributing watershed.  Green and red indicating runoff 
from farms and cities respectively.  NOAA Ocean Podcast: Episode 13. 
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3.1.2   Concerns in Illinois 
With the Mississippi River spanning the western border of Illinois, the state is certainly a 
substantial contributor to sediment-related pollution to the river.  However, the Mississippi is not 
the only cause for worry when it comes to Illinois River systems.  According to the Illinois EPA, 
over 1,600 miles of streams and 4,000 acres of freshwater lakes in Illinois have 
sedimentation/siltation as the potential source of impairment (IEPA, 2018).  Running from 
Chicago in the northeast portion of the state to Grafton in the southwest, the Illinois River has 
long been a focus of suspended sediment related research.  Nearly three-quarters of the 
backwater storage capacity of the lakes along the Illinois River was determined to be lost by 
1985 according to the Illinois State Water Survey.  This loss equates to a staggering 60,000 acres 
once containing fisheries, now too shallow to support any recreational boating (Marlin & 
Darmody, 2005).  These are just some of the numbers associated with sedimentation in Illinois 
water systems, but several other rivers in the state have similar issues.  
Much of the cause of water body degradation related to erosion and sediment in Illinois 
can be related to two major industries, agriculture, and construction.  Nearly one-fifth of Illinois 
cropland experiences erosion greater than tolerable soil loss levels, meaning tillage and farming 
practices in these fields are resulting in a rate of soil erosion that prevents the sustainability of 
crop yields (IDOA, 2018).  This is detrimental not only for farmers and consumers hoping to 
maintain productivity, but it is also severely damaging to water quality.  Likewise, construction 
sites in Illinois tend to contribute to erosion and sediment-related issues due to their inherent 
removal of vegetation and soil disturbance.  Where vegetation needs to be removed and the soil 




3.1.3   Erosion and Sediment Transport on Construction Sites 
Improperly managed construction sites have been regarded as the land management 
practice with the highest soil erosion rate. If the soil erosion and subsequently generated 
sediment are not contained within the construction site, it has negative off-site impact, and is a 
detrimental influence on the receiving body of water. 
Construction sites are particularly vulnerable to soil erosion and suspended sediment 
concentrations.  In general, most construction activities involve the stripping of vegetative cover 
and the disturbance of large quantities of soil.  Disturbing soil with large construction equipment 
or stockpiling soil for later use can lead to increased erosion rates and suspended sediment 
concentrations.  Bare soil in unmanaged construction sites can result in a loss of roughly 35-45 
tons of sediment per acre per year (ASCE & WEF, 1992).  In Illinois, meeting regulations on the 
minimization of soil erosion, and preventing increased concentrations of suspended sediment are 
of substantial concern.  Because of the high environmental and economic impact related to the 
failure to meet regulations, the Illinois Department of Transportation (IDOT) strives to excel in 
proper stormwater management and best management practices (BMPs) for erosion and 
sediment control. 
 
3.2   Laws and Regulations 
In an effort to prevent untreated wastewater from entering our nation’s waterways, the 
U.S. EPA enacted the Clean Water Act (CWA) in 1972.  The CWA requires that action be taken 
to minimize the adverse effects of erosion and sedimentation and to minimize the impacts on 
waters of the U.S.  Since its inception in 1972, the CWA has revised its definition of “waters of 
the U.S.” several times, yet the main goal of minimizing pollutants of concerns has stayed the 
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same.  The CWA accomplishes this through a wide array of legislation and programs including 
Section 303d limitations on Total Maximum Daily Loads (TMDL) for pollutants in a watershed, 
Section 401 certifications which allow for better consideration of State-specific concerns, 
Section 404 permits regulating dredging and filling activities related to wetlands or waters of the 
U.S., and Section 402 permits or National Pollutant Discharge Elimination System (NPDES) 
permits. 
The NPDES program was added to the CWA amendments in 1987.  This program deals 
largely with municipalities, industrial, agricultural and construction-related activities.  Upon the 
inception of the NPDES program, two phases of action were to be implemented.  Phase I of the 
program focused on the most significant, immediate sources of pollution in stormwater runoff, 
and permits were required for land-disturbing activities totaling five acres or more.  Published in 
late 1999, Phase II of the program now deals with additional sources to protect water quality, and 
project size requiring a permit is one acre or more.  Also, Phase II requires municipalities under 
100,000 in population to obtain a permit, whereas they were exempt in Phase I.   
In Illinois, NPDES permits are administered by the Illinois Environmental Protection 
Agency (IEPA).  The IEPA has two permits for dealing with NPDES regulations, the ILR40 and 
ILR10.  The ILR40 permit specifically deals with discharges from large "communities" or 
municipal separate storm sewer systems (MS4s).  Additionally, ILR40 outlines regulations and 
rules related to stormwater plans and practices that each community must follow.  Under ILR40, 
MS4s must submit annual reports on the status of their plans and systems, outlining performance 
measures related to water quality aspects like suspended sediment.  On the other hand, an ILR10 
permit covers land-disturbing activities that exceed one acre in area.  These types of activities are 
typically construction related.  To meet the requirements of this permit, an Illinois construction 
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site must demonstrate a thorough Erosion and Sediment Control Plan (ESCP) along with a 
Stormwater Pollution Prevention Plan (SWPPP).  ESCPs and SWPPPs outline Best Management 
Practices (BMPs) that will be utilized on a construction site.  BMPs can be any number of 
practices that aim to mitigate pollution and pollution generating processes.  Several BMPs deal 
specifically with minimizing and preventing erosion on construction sites, as well as controlling 
suspended sediment from leaving the site.  Failing to utilize proper BMPs can result in hefty 
fines and legal actions.   
 
3.3   Sediment Control Measures 
 While preventing soil erosion from occurring is the simplest and most effective way to 
stop sediment transport in the first place, it is often unavoidable on construction sites.  For this 
reason, sediment control practices help prevent suspended sediment from entering streams and 
waterways.  Because sediment-laden stormwater runoff can exit a construction site in many 
ways, sediment control practices may take on several forms.  Concentrated flows and channel 
flows are controlled via ditch checks.  A ditch check is a barrier constructed or placed 
perpendicular to the flow path in a drainage ditch.  They are designed to reduce water velocity, 
allow sediment to settle out, and prevent scour.  Aggregate may be placed to perform as a ditch 
check, or several prefabricated products have been designed as ditch checks.  Inlet controls are 
measures designed to prevent sediment from entering a stormwater drainage network.  These 
types of controls often include barriers or drop bags that are placed around or in a storm inlet.  
The devices filter out sediment from stormwater entering drainage systems and typically require 
cleaning and maintenance to ensure proper functioning. Another commonly used sediment 
control measure is the construction of sediment traps or basins.  These are water impoundments 
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designed to detain sizable amounts of stormwater as it is slowly released.  By detaining the 
stormwater for a given amount of time, sediment in the water settle to the bottom and clean water 
near the surface is released.  Flocculent polymers may be added to stormwater detained in 
sediment traps and basins to decrease settling time.  Flocculent polymers are chemicals that 
cause sediment particles in the stormwater solution to adhere to each other and the larger particle 
size typically settles to the bottom faster.  Finally, sediment perimeter control measures are 
designed to retain sediment where sheet flow conditions are present.  These measures are enacted 
along the perimeter of the construction site and are a last line of defense for sediment control.  
Vegetated buffer strips and silt fence are examples of the most typical sediment perimeter 
controls, and they will be discussed in further detail in the next few sections. 
 
3.3.1   Vegetated Buffer Strips 
 One of the simplest and most efficient means of sediment perimeter control is the practice 
of mitigating the removal of existing vegetation.  The practice of leaving a sufficient strip of the 
existing vegetation along the perimeter of a construction site is known as a vegetated buffer strip 
(VBS) or vegetated filter strips.  A VBS may also be obtained by sodding or seeding a specific 
area.  However, natural vegetation is recommended over these methods by both the Illinois 
Urban Manual STD 835 and the Bureau of Design and Environment Manual (BDE) chapter 41.  
These two manuals are excellent guides for recommended sizing, implementation and 
maintenance of VBS on construction sites. 
 A VBS should only be used when sheet flow is present.  When concentrated flows are 
observed, other sediment control measures should be used in conjunction with a VBS.  The 
recommended width of a VBS according to STD 835 and BDE 41 is calculated by dividing half 
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of the drainage area of the site by the length of the site intercepting sheet flow.  The minimum 
width of a VBS shall be 25 feet, and the maximum area draining into a VBS should be five acres.  
A VBS should not be used when slopes are greater than 16.67%, and they work ideally when 
slopes are 5% or less (NRCS, 1999).  Using the appropriate sizing methods, a settle-able solids 
removal rate of 80% may be achieved.  Due to longer settling times for fine materials, VBS may 
not be suitable for soils with high clay and silt contents, or the length may need to be adjusted 
based on trapping efficiency and allowable deposition.  As such, maximum flow velocities 
through the strip are recommended to be calculated based on a 10-year, 24-hour storm event.   
 Proper care and maintenance are crucial for VBS effectiveness.  During construction, the 
VBS should be inspected after every event that produces significant runoff.  Care should be 
taken to note any erosion, litter build-up of accumulated sediment.  Eroded areas should be filled 
in, reseeded and mulched to reestablish vegetation.  Litter can compromise the integrity of the 
VBS, so it should be removed whenever possible.  Proper signage should be utilized to indicate 
the boundary of the VBS, within which construction activities, vehicular travel, equipment usage 
or storage of materials should be prohibited.  If sediment accumulation is apparent, the strip 
should be disked and graded and then reestablished.  Additionally, turfgrass strips should be 
mowed and clippings collected two to three times a year, to prevent clogging.  Naturally 
vegetated strips require less mowing, with a typical schedule of once every two to three years.   
 The relative sediment removal effectiveness of a VBS depends on several factors such as 
the flow rate of water and sediment into the VBS, VBS width, vegetation type and maturity, 
sediment characteristics, and the maintenance schedule to name a few.  That being said, there 
have been numerous studies that subject VBSs to specified conditions to test their effectiveness 
for sediment removal as well as the removal of other pollutants.  (Arora, Mickelson, Baker, 
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Tierney, & Peters, 1996) recorded a 76-91% sediment reduction based on TSS from 20.12-meter 
VBS plots on 2% slope with a mixture of 81% bromegrass, 12% Kentucky bluegrass, and 5% 
fescue.  Similarly, a study conducted in Iowa using natural rainfall on plots with 18.3-meter 
cultivated soil followed by 18.3-meter bromegrass dominant vegetation found that an initial 3 
meters of buffer width accounted for 70% and 80% TSS reduction on 7% slopes and 12% slopes, 
respectively, using a silt loam soil.  Additionally, it was noted that 9.1 meters of buffer width 
accounted for more than 85% sediment reduction on both slopes (Robinson, Ghaffarzadeh, & 
Cruse, 1996).  Other studies have shown TSS reductions of 77% and 83% for 7.5-meter and 15-
meter buffer widths respectively, subject to silty clay soil tests on 6-7% sloped plots with a mix 
of fescue and switchgrass (Schmitt, Dosskey, & Hoagland, 1999).  The study also found a slight 
improvement in sediment reduction when comparing 25-year established vegetation to 2-year 
vegetation.  More recently, (Nieber, Arika, Lenhart, Titov, & Brooks, 2011) have defined an 
equation for VBS sediment removal based on the average of 41 papers reviewed by (EOR, 2001) 
and 14 papers by (Ma, Baris, & Cohen, 2008).  They show sediment reduction of 65 to 90% for 
buffer widths of 5 to 100 feet for varying plots. 
 Where high clay content in the soil may be an issue for sediment reduction, there have 
been suggestions for improving VBS trapping efficiency.  The addition of shallow trenches 
running perpendicular to the flow path, filled with crushed limestone or wood material is 
suggested to enhance infiltration and slow water velocity (USDA, 1999).  This trenching practice 
essentially adds to retention time, allowing finer particles to settle out of suspension.  The same 
concept has been found to increase sediment reduction by adding a switchgrass barrier upstream 
of the VBS (Blanco-Canqui, Gantzer, Anderson, Alberts, & Thompson, 2004).  By replacing 0.7 
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meters of fescue with switchgrass in an 8-meter VBS, a reduction increase from 78% to 91% was 
achieved for a 5% sloped plot with a Mexico silt loam soil. 
 
3.3.2   Silt Fence 
Sediment Perimeter Barrier products consist of a variety of synthetic, natural, and 
combination synthetic-natural products that are designed to prevent eroded sediment from 
exiting a construction site.  Typically, these products serve to perform this task in one of two 
distinct manners, filtering runoff to remove suspended sediments, or by damming runoff to a 
desired height to allow sediments to settle out of suspension. 
Silt fence, or geotextile filter fabric, is the most commonly used perimeter barrier product 
for construction projects in Illinois.  This product is a woven polypropylene material that is 
trenched into the ground and stapled to wooden stakes to allow a standing height of roughly one 
meter (3 ft) as seen in figure 3.2.  Silt fence has some filtering capabilities; however, it tends to 
clog easily and fails to continue filtering.  Failures with the product typically occurs due to 
improper maintenance and buildup of sediment or improper installation techniques.  Silt fence is 
also not considered very simple to remove from a site after construction activities have ceased, 
and as such, it is often left on the site for several years.  Silt fence is non-biodegradable, so any 




Figure 3.3 Silt fence installed at the ECRTC for testing. 
 
3.4   Sediment Perimeter Barrier Product Evaluation Protocols 
A review of the literature identified two appropriate ASTM standards for measuring the 
effectiveness of sediment retention devices.  ASTM D5141-11: Standard Test Method for 
Determining Filtering Efficiency and Flow Rate of the Filtration Component of a Sediment 
Retention Device details laboratory-scale methods for quantifying the effective filtration capacity 
of a sediment retention device (ASTM, 2018b).  The standard calls for experiments run in a 
flume in a laboratory setting.  The main focus of this test method, as the name implies, is the 
filtration capacity and flow rate of individual products/materials.  This method lacks 
consideration of field type performance.  On the other hand, ASTM D7531-13 Standard Test 
Method for Determination of Sediment Retention Device Effectiveness in Sheet Flow 
Applications is a large-scale method for analyzing the effectiveness of sediment retention 
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devices (ASTM, 2018a).  This full-scale method is considerably more feasible for gathering a 
wide range of data related to in-the-field product performance. 
Bugg, Donald, Zech, & Perez (2017) identified that this approach has been used by 
various researchers across many regions of the U.S. with significant success.  The test method 
has been used to compare new and existing products, different configurations of existing 
products, and has been modified with success to alter slope and rainfall conditions.  However, 
there remains a need to utilize this type of testing procedure with a wide array of products and 
installations to continue growing the database on sediment perimeter barrier products and 
provide a greater means for comparisons. 
The full-scale approach to testing sediment perimeter barriers has been utilized for 
several studies for various reasons in recent years.  A study performed in 2013 at the Georgia 
Institute of Technology analyzed the life cycle of various products using the ASTM D7531 
approach with significant success (Troxel, 2013).  The study assessed the environmental impacts 
of various SPBs, including silt fence and compost socks, to better understand the performance 
and environmental impacts of currently used by the Georgia Department of Transportation.  The 
testing was performed using the ASTM D7351 full-scale testing approach at a testing center in 
Anderson, South Carolina.  The SPB products were installed in accordance with the Georgia Soil 
and Water Conservation Commission specifications.  However, some modifications to typical 
installation practices were made to accommodate testing per the standard.   Special care was 
taken when preparing the end connection for silt fence and compost sock type products.  Silt 
fence end connections were secured by wrapping the product upstream of the centerline 
installation and securing the fabric to the outside walls of the testing apparatus with abutment 
stakes and silicone sealant.  To prevent flow between the outside walls and the ends of compost 
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sock products, 18-inch plywood wing walls were installed at a 45-degree angle to the compost 
socks.  These wing walls were trenched into the soil upstream of the products and secured to the 
outside walls with screws and silicone sealant.  The wing walls were also backfilled with 
compost for support. 
With these alterations, the study concluded with successful trials of low-flow and high-
flow silt fence products and varying success of compost socks.  12-inch compost socks showed 
significant undercutting, while 18-inch compost socks were slightly successful with some 
overtopping occurring past the 15-minute mark.  All tests were noted to have significant success 
in regards to the end connection alterations.  In regards to the laboratory performance of the 
various products tested, both low and high-flow silt fence out-performed every product in both 
total suspended solid and turbidly reduction. 
Troxel (2013) found that the primary concerns with the ASTM testing method were the 
large soil loading rates associated with a large scale storm event.  The loading rates and storm 
events can be related to worst-case scenarios, but not typical conditions over a construction year.  
Besides, the soil gradation and size distribution are documented to play a large roll in SPB 
performance.  Thus care must be taken to prevent a substantial variance in sediment size 
distribution when performing tests.  Furthermore, end connections for various products should be 
handled appropriately when using the ASTM full-scale testing approach and Troxel notes that 
adequate installation is difficult to control.  It is highly important to visually document and 
describe end connection installation methods for each product and test. 
Another full-scale performance study of SPBs recently used the ASTM standard method, 
with a topographic surveying device to add a level of precision to quantifying sediment retention.  
Whitman, Zech, Donald, & LaMondia (2018) performed a study on the performance of various 
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installation configurations of the Alabama Department of Transportation’s (ALDOT) standard 
wire-backed nonwoven silt fence.  This study focused on full-scale testing of the same product 
with different product height, support post types, support post spacing, and trench offsetting.  
The main goal of this study was to provide valuable data to assist ALDOT with determining the 
best installation configuration for its standard SPB product. 
The study consisted of several full-scale tests ran at the Auburn University Erosion and 
Sediment Control Testing Facility.  The ASTM D7531 standard sediment and water loadings 
were modified from the original 10-yr 6-hr mid-Atlantic storm event to a 2-yr 24-hr Alabama 
storm event.  No other modifications to the standard were noted.  ALDOT standard wire-
reinforced, nonwoven, trenched silt fence configuration was used a baseline for testing, and 8 
modified installation configurations were tested for comparison.  The evaluation criteria 
consisted of structural performance, sediment retention, water quality, and statistical relevance.  
Structural performance is largely related to simply noting visual product failures during testing, 
water quality was determined by turbidity reduction, sediment retention was analyzed by a 
topographic survey, and statistical relevance is specific only to testing several variations of 
configurations of a specific product.  While structural performance and water quality are quite 
similar to almost all previous studies done with full-scale testing, sediment retention measured 
via topographic survey for SPBs is somewhat unique. 
The study by Whitman, Zech, Donald, & LaMondia (2018) found that measuring 
sediment retention by topographic survey was an effective procedure, as has been proven in 
previous ditch check performance tests (Garcia, Monical, Bhattarai, & Kalita, 2015).  The 
average retention rate for installation configurations where overtopping did not occur was 95%, 
while the standard ALDOT installation configuration had a retention rate of 87%. Water quality 
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tests proved to be similar throughout each test.  However, the researchers used a variety of 
sampling locations and found that turbidity differences were negligible between a sampling 
location at the top of ponding upstream of the SPB and immediately downstream of the SPB.  
They found that an average of 57% reduction occurred between a sampling location at the 
bottom of ponding upstream of the SPB and immediately downstream of the SPB.   
The study found that increasing post weight and decreasing post spacing plays the biggest 
role in improving the structural integrity of silt fence products, and increasing impoundment or 
ponding height upstream of the SPB yields the greatest reduction in turbidity.  This information 
may be beneficial when looking into evaluation new products other than silt fence in terms of 







4.1   Field Site 
The evaluations of various products were performed at the Erosion Control Research and 
Training Center (ECRTC) located at the Agricultural and Biological Engineering South Farm, 
belonging to the University of Illinois at Urbana-Champaign.  The testing area of concern at the 
ECRTC consisted of an elbow-shaped berm and a retention pond for water supply.  An aerial 
view of the ECRTC can be seen in Figure 4.1 
The elbow-shaped berm measured approximately 91.5 meters (300 ft) in length and 3.7 to 
6.0 meters (12 to 20 ft) in height.  The southwest face of the berm was used for testing in this 
research.  Two plots were established as testing sites on the southwest face, both having an 
average slope of 3:1. 




 ) and a 
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Figure 4.1: Aerial satellite view of the ECRTC research and demonstration site (Google maps). 
 
4.2   Product Evaluation 
 Six different sediment perimeter barrier products were evaluated for this study: woven 
monofilament geotextile, compost log (Filtrexx Siltsoxx), ERTEC ProWattle, Curlex Sediment 
Log, coconut coir log, and Siltworm.  The current industry standard, silt fence, was also 
evaluated for product comparison.  All products were evaluated according to the testing protocol 
described in section 4.2.6. The product description for silt fence can be seen in section 3.3.2. 
As previously mentioned each product was categorized as either a damming or filtering 
device based on the accumulated depth of ponding and rate of ponding subsidence after the test 
concluded.  The following sections describe the criteria for product categorization, as well as 
each product’s details: 
 
 




4.2.1 Damming Devices 
Products categorized as damming devices typically experienced a ponding depth of 10 
centimeters (4 in) at the upstream edge of the product and water backlogging of roughly one to 
1.5 meters (3 to 5ft) or the entire length of the upstream end of the “installation zone”.  Time to 
ponding subsidence took an average of 1 hour or more after the test was concluded.  
 
4.2.1.1   Woven Monofilament Geotextile 
Woven monofilament geotextile is a woven polypropylene fabric similar to silt fence in 
its nature.  The product is 91 centimeters (36 in) tall and requires staking in 3-meter (10 ft) 
increments.  Woven monofilament also requires 15-centimeter (6 in) trenching and backfilling to 
prevent undercutting.  123 centimeter (48 in) long – 5 centimeter by 5 centimeter (2 in by 2 in) 
wooden stakes are stapled on the downstream side of the product and driven in the ground.
 





4.2.1.2    Compost Log (Filtrexx Siltsoxx) 
The compost log tested in this study was Filtrexx Siltsoxx manufactured by Filtrexx 
International, Inc.  The product is a three-dimensional tubular device comprised of patented 
FilterMedia encased in a polypropylene Filtrexx Mesh.  Filtrexx Siltsoxx is available in several 
diameters, of which 30 centimeters (12 in) and 20-centimeter (8 in) products were tested.  The 
product was installed using the manufacturer’s installation guidelines, which require clearing the 
installation area of large rocks and debris, staking the product every 3 meters (10 ft), and slightly 
depressing the upstream edge of the product to ensure adequate ground contact.  More 
information on Filtrexx Siltsoxx can be found at the manufacturer’s website 
https://www.filtrexx.com/en/products/siltsoxx. 
 
4.2.1.3    ERTEC ProWattle 
ProWattle is a freestanding ell-shaped High-Density Polyethylene (HDPE) polymer 
matrix shell with a 350 micron HDPE particle filter on the inside.  ProWattles are manufactured 
by ERTEC Environmental Systems, and they are sold in 2.13 meters (7 ft) sections that are 25 
Figure 4.3 Compost log (Filtrexx Siltsoxx) during product evaluation.  Upstream (left) downstream (right). 
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centimeters (10 in) tall.   The product was installed using manufactures recommendations, which 
consist of placing the product in a 2.5 centimeter (1 in) trench, securing the flap with two 15 
centimeter (6 in) lawn staples at both ends, backfilling and compacting the trench, and staking 
the downstream side of the product with 2.5-centimeter by 2.5-centimeter (1 in by 1 in) stakes at 
1.5-meter (5 ft) intervals. 
ERTEC ProWattle is intended to spread and reduce water velocity while providing 
particle filtration.  According to the manufacturer’s specifications, the product is made from 90% 
recycled materials and may be reused multiple times for a functional life of over 4 years.  More 
information on ERTEC ProWattle can be found on ERTEC’s website 
(http://ERTECsystems.com). 
 
4.2.2  Filtering Devices  
SPB products categorized as filtering devices were done so because they produced less 
than one meter (3 ft) of backlogged water during the test, and ponding depth was negligible 
throughout the extent of the testing duration.   
Figure 4.4 ERTEC ProWattle during product evaluation.  Upstream (left) downstream (right). 
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4.2.2.1    Coconut Coir Log 
Coconut Coir Log is a rolled perimeter barrier product made of 100% biodegradable 
coconut coir material.  The inner mattress coir material is surrounded by a bristle coir twine one-
centimeter by one-centimeter (2 in by 2 in) openings.  The product comes in a variety of 
diameter sizes ranging up to 51 centimeters (20 in), and is trenched and staked into place.  The 
product can be removed after vegetation is established, or left to degrade over a period of two to 
five years.  The product used for this study was 20 centimeters (8 in).  More information on 
Coconut Coir Logs can be found at https://www.erosionpollution.com/coconut-coir-logs.html. 
 
4.2.2.2    Curlex Sediment Log 
Curlex Sediment Log is another rolled perimeter barrier product, and it is currently listed 
on the IDOT approved product list for ditch checks.  Sediment log has an outer mesh material 
that contains curled fibers with self-interlocking barbs.  The inner material is also referred to as 
Excelsior, made from Great Lakes Aspen excelsior fibers.  The product acts as a filtering device 
Figure 4.5 Coconut coir log during product evaluation.  Upstream (left) downstream (right). 
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much like coir logs, and it is also biodegradable.  It comes in a variety of diameters up to 51 
centimeters (20 in) and is staked into place.  The sediment logs used for this research were Type 
II (30 centimeters).  Trenching in the product is listed as an optional practice.  More information 
on Curlex Sediment Logs can be found at http://americanexcelsior.com/product/?sub=25.  
 
4.2.2.3   Siltworm 
Siltworm is another filtering rolled perimeter barrier product with a geotextile outer mesh 
filled with kiln-dried hardwood material.  The outer mesh is a photodegradable over one to three 
years depending on material selection.  However, the manufacturer recommends cutting away 
the mesh material and emptying the inner hardwood on-site after project completion.  The 
product is also reusable if desired, and can be completely removed upon project completion.  
Installation instructions for Siltworm do not call for staking or trenching, and is claimed to be 
suitable for installation on frozen ground and concrete.   More information on Siltworm may be 
found at http://siltworm.com/. 




4.2.3   Water and Sediment Supply 
 The detention pond served as the source for water supply during the product evaluations.  
The capacity of the pond was sufficiently adequate for the water requirements during the 
evaluations.  Water was conveyed from the detention pond to an 1135 liter (300 gal) stock tank 
by a Wacker Neuson - PT3 trash pump.  The pump delivers a maximum head of 29 meters (95 ft) 
at 1350 liters per minute (356 GPM).  Water was withdrawn from the pond via a 7.6 centimeter 
(3 in) suction hose with a strainer head to prevent suction of large debris.  Discharge from the 
trash pump was directed to a 7.6 centimeter (3 in) standpipe spanning near the south edge of the 
supply pond to the south edge of the berm.  The outlet of the standpipe at the south end of the 
berm was connected to a 7.6 centimeter (3 in) discharge hose and directed up the berm to the 
stock tank.   
 Sediment for the evaluations was obtained from recently excavated soil stockpiled at the 
testing site.  The soil was excavated from an area at the south edge of the testing site, where the 
Figure 4.7 Siltworm during product evaluation.  Upstream (left) downstream (right). 
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soil type was classified as a Drummer series silt clay loam as seen in Figure 4.8 and Table 4.1.  
The soil was collected from the stockpile and stored in two separate stock tanks near the berm.  
The stock tanks were covered with polyethylene tarps to prevent unnecessary exposure to rain 
and wind.  Stockpile soil samples were taken to a third party lab for soil texture analysis, and the 
lab report can be seen in Appendix A.  The results of the tests indicated an average soil texture of 
27% clay, 25% sand and 48% silt for the parent material added to the mixing and distribution 
tank.  The same soil source was used for the construction of the “installation zone” of the testing 
apparatus.  
 









Table 4.1USDA NRCS soil map key. 
 
 
4.2.4   Mixing Equipment and Distribution 
 Mixing of sediment and water within the 1135 liter (300 gal) mixing tank was performed 
via external pump circulation.  A 7.6 centimeter (3 in) diameter suction hose with an attached 
basket strainer was inserted into the mixing tank and attached to the intake of a Wacker Neuson - 
PT3 trash pump identical to that of the supply pump.  The discharge of the pump was then 
connected to a 5 centimeter (2 in) diameter hose secured to a bulkhead fitting at the bottom of the 
mixing tank.  Figure 4.9 shows the pump and suction hose for the mixing setup.  
 




 The distribution of the sediment-laden water was achieved by a 3.8 centimeter (1.5 in) 
diameter hose connected to a bulkhead fitting at the bottom of the mixing tank.  A manual ball 
valve was placed on the distribution hose to allow for adjustment of flow rates during the testing 
duration.  The downstream end of the distribution hose was connected to a 2.5 meter (8 ft) long, 
5 centimeter (2 in) diameter PVC pipe with 0.64-centimeter (0.25 in) holes drilled at 20-
centimeter (8 in) increments.  This pipe allowed for uniform distribution of the sediment-laden 
water over the width of the distribution zone. Figure 4.10 details the discharge from the pipe 
attached to the distribution hose. 
 
Figure 4.10 Distribution pipe discharging sediment-laden water onto discharge zone. 
 
 
4.2.5   Volumetric Sediment Retention Scanning Equipment 
 A laser scanning distance meter, Leica 3D Disto, was used to record precise elevation 
profiles of the earthen testing area upstream of the installed SPB.  Sequential channel profile 
scans were performed before and after product testing to generate successive surface profiles and 
provide an accurate estimate of the sediment retained by each product.  The laser scanning 
distance meter was used to take elevation measurements over a 10-centimeter by 10-centimeter 
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(4 in by 4 in) grid covering the installation zone upstream of the installed product.  The elevation 
measurements were analyzed and mapped using Surfer mapping software to produce a 3-
dimensional profile of the scanned area.  Successive scans performed after testing were used to 
determine the retention of sediment compared to the sediment discharged by the distribution 
system.  A picture of the laser scanning distance meter in position during a test can be seen in 
Figure 4.11 
 
Figure 4.11 Laser scanning distance mater in position during a product evaluation. 
 
 
4.2.6   Testing Protocol 
 This section outlines the full-scale testing and evaluation protocol for the sediment 
perimeter barrier products (SPBs) at the ECRTC.  The proposed method for testing is based on 
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ASTM D 7531-13 (ASTM, 2018a), and was used to test the effectiveness of SPB products.  The 
testing protocol reflected soil and weather conditions typically found on construction sites 
around Illinois. 
This standard quantifies the effectiveness of SPBs in retaining sediment under full-scale 
conditions by allowing "sheet flow" of sediment-laden water to seep through, go over, or under 
or a combination thereof the SPB.  Sediment-laden water is created by mixing 2270 kilograms 
(5000 lbs) of water and 136 kilograms (300 lbs) of soil in a mixing tank of sufficient size.  Water 
quantities are based on a 10-y, 6-hr storm event (100 mm), commonly used for sizing sediment 
control ponds.  Total volume is then determined based on a 25% occurrence within a 30-minute 
peak storm window, with a 50% infiltration rate, and a contributing area of 30 meters (100 ft) by 
6 meters (20 ft).  The theoretical contribution area takes into account a 30 meter (100 ft) 
maximum sheet flow length and a 6 meter typical SPB section.  Soil weight is calculated using 
the Modified Universal Soil Loss Equation (MUSLE), with a K-factor for sandy-silt equal to 
0.041, an LS-factor of 0.46 for 2-10% slope at thirty meters, and C and P-factors of 1. 
Sediment and water quantities for this study were adjusted to reflect a smaller theoretical 
contribution area.  The testing facility at the ECRTC had a width of 2.5 meters (8 ft).  
Calculations for the MUSLE were adjusted to represent this smaller width, which resulted in a 
new theoretical contribution area of 30 meters (100 ft) by 2.5 meters (8 ft) to ensure proper 
sediment and water loading to each SPB product.  The newly calculated soil loading was 53 
kilograms (116 lbs), and the new water quantity was calculated to be 950 kilograms (2100 lbs). 
The sediment-laden water was discharged at an even rate for 30 minutes.  Discharge from 
the mixing tank was evenly dispersed over a 6 meter (20 ft) long by 2.5-meter (8 ft) wide, non-
permeable, smooth 33% sloped area referred to as the “discharge zone”.  This zone was 
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constructed by securing a 12 mil polyethylene waterproof tarp on the 33% sloped earthen berm.  
Even distribution was achieved by a discharge pipe made of five-centimeter (2 in) PVC pipe 
with holes drilled at 30-centimeter (12 in) intervals.  Downstream of the “discharge zone” was a 
2 meter (6.5 ft) by 2.5-meter (8 ft) wide “installation zone”.  This zone was comprised of the 
same soil material as that used for creating the sediment-laden water and was where the SPB was 
installed.  The “installation zone” was reconstructed after each test.  Downstream of the 
“installation zone” was another non-permeable area with a flat slope to facilitate the transmission 
of water passing the SPB.  This zone was referred to as the “collection zone”.  Figures 4.12 and 
4.13 show both aerial and profile diagrams of the testing apparatus. 
250-milliliter grab samples were collected at five-minute intervals for each test, starting 
at five minutes and ending with the 30-minute sample.  The upstream sample was collected at the 
discharge of the dispersion pipe, and the downstream sample was collected in the “collection 
zone”.  The samples were analyzed for turbidity by portable turbidity meter and total sediment 
concentration (TSC) in the lab.  The overall effectiveness in comparison to silt fence was 
determined by downstream TSC values from collected grab samples.  Garcia, Monical, Bhattarai, 
& Kalita (2015) also outline an appropriate procedure for laser surface scanning to determine 
sediment retention in ditch check evaluations.  The same procedure was utilized for SPB testing 
by scanning the installation zone upstream of the sediment retention device before and after each 
test. By comparing surface elevations over the upstream installation area, a total sediment 
retention buildup was determined.  Turbidity measurements were used to check for a viable 
relationship between turbidity samples which may be taken in the field, and TSC samples which 




Figure 4.12 Aerial schematic of testing apparatus. 
 
Figure 4.13 Profile schematic of testing apparatus. 
 
4.2.6.1   Apparatus 
 The proposed design for the testing and evaluation protocol required the following 
components: combination mixing tank, water source and delivery system, consistent soil 
stockpile, soil and water sampling equipment, earthmoving and compacting equipment, laser 




a) Combination mixing tank 
 A tank capable of holding the desired volume of water called for in section 4.2.6.  Mixing 
equipment capable of producing a sediment-laden slurry with a concentration of approximately 
55,000 parts per million. 
 
b) Water supply and delivery system 
 The retention pond, located at the ECRTC facility served as the water supply source.  The 
water delivery system included the necessary pumps and piping to adequately fill the 
combination mixing tank in a timely manner. 
 
c) Consistent soil stockpile 
 A soil stockpile, located at the ECRTC provided the necessary quantity and quality of 
soil to both create sediment-laden water for testing, as well as create and replace the subgrade of 
the installation zone.  The soil from the stockpile was stored in stock tanks and covered to 
prevent exposure to rain and minimize variation in moisture content.  Soil samples were 
collected from each stock tank for the characterization of soil type and characteristics.  The soil 








d) Soil and water sampling equipment 
 Glass sampling jars rated for soil and water sampling and manufactured by Themotec inc. 
were supplied for the tests.  12 jars were used for each test to take 250 ml “grab” samples at five-
minute intervals.  
 
e) Earthmoving and compacting equipment 
 The earthmoving equipment consisted of a mini-excavator to move soil from the 
stockpile into the soil stock tanks.  Sediment from the stock tanks was moved to the mixing tank 
via spade hand shovels and five-gallon buckets.  A self-propelled tiller was used to reconstruct 
the installation zone prior to each trial.  A 120 kilogram (270 lb) lawn roller and hand tamper 
were used to compact the re-worked soil in the “installation zone”. 
 
f) Scanning equipment 
 A laser distance meter was used to measure relative elevations of points with an accuracy 
of ±1 millimeter at a distance of 10 meters, along with a data logger and related software for 
calculations (see section 4.2.5 for further details.). 
 
g) Miscellaneous 
 Other miscellaneous equipment includes audiovisual equipment such as a camera and 
video recorder for observations taken during testing., access to weather monitoring data for 
temperature, wind and humidity, an infrared thermometer for recording soil and water 
temperatures, a hand rake for smoothing soil in the “installation zone”, and a soil moisture probe 
for insuring proper soil moisture content. 
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4.2.6.2 Test Preparation 
a) Installation zone preparation 
Preparation of the installation zone began by tilling soil in the installation zone to a depth 
of approximately 10 centimeters (4 in) using the self-propelled tiller.  Any foreign material and 
large clots of soil were removed.  Next, the worked soil was leveled and smoothed using a hand 
rake.  Finally, the smoothed surface was compacted using a 270 pound (120 kg) lawn roller and 
hand tamper.   
 
b) Soil moisture 
 The soil moisture content was measured at 12 locations in the installation zone with a 
Cambell HydroSense moisture meter.  Twelve moisture samples were taken upstream of the SPB 
in both upstream and downstream of the SPB in the installation zone.  nine measurements were 
taken in an upstream of the SPB and three were taken downstream. 
Due to the nature of field testing conditions and weather patterns throughout the study, 
the testing installation zone was prepared to a slightly higher soil moisture content than the 
optimum water content outlined in ASTM D698 (ASTM, 2015).  Average soil moisture readings 
were between 40-50% soil moisture by volume for all tests. 
 
c) Sediment perimeter barrier product installation 
 After installation zone preparation was complete, SPB products were installed using the 
manufacturer’s installation guidelines.  If a trench was required, the trench was dug to the 
recommended depth and width using a trenching shovel, and the soil was compacted again using 
a hand tamper.  Installation time and relevant details were recorded, including but not limited to, 
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stake numbering and spacing, trench width and depth, special installation details, and product 
height and width. 
 
d) Elevation measurements 
 Elevation measurements were taken using the scanning equipment.  The measure pattern 
consisted of a rectangular grid with 10-centimeter by 10-centimeter (4 in by 4 in) spacing.   The 
scanned area was on the upstream side of the SPB product.  The scan was performed from the 
downstream edge of the distribution zone to the upstream edge of the SPB product, over the 
entire width of the installation zone.  Pre and post-evaluation scans were oriented using the same 
three boundary points, two of which were at the edges of the SPB product, and the third was at 
the north edge of the distribution zone.  
 
e) Visual documentation 
 Photographs were taken of the upstream and downstream sides of the SPB product 
before, at five-minute intervals during, and after the tests were performed.  Video recording was 
taken periodically during the tests, or when a product failure occurred. 
 
f) Discharge calibration 
 Discharge calibration was initially performed by adjusting the valve on the distribution 
hose over several iterations of filling a 19 liter (5 gal) bucket and recording the time to fill.  Once 
the flow rate reached an approximate value of 30 liters per minute (8.3 GPM), the valve position 
was marked to ensure an appropriate setting for future tests.  The mixing tank was also marked in 
150-liter (41.5 gal) increments for checking the level of the sediment-laden water every five 
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minutes during a test.  If the water level was not at the desired tank marking, then the distribution 
valve was adjusted accordingly.  
 
4.2.6.3   Test Operation and Data Collection 
a) Installation zone pre-test scan 
 Scanning of the upstream portion of the installation zone was performed after the zone 
was prepared and the product was installed.  Once scanning was complete, soil and water 
temperature were measured and recorded, and the product evaluation was performed. 
 
b) Product evaluation 
The product evaluations were run for 30 ± 3 minutes (or until product failure).  If 
emptying of the mixing tank was outside of 30 ± 3 minutes (10% difference), the test results 
were recorded, but not used for comparison purposes.  Testing time of less than or greater than 
10% of the allotted time would indicate that the flow rate directed to the product being tested 
was either higher or lower than the standard flow rate.  250 ml grab samples were taken at five-
minute intervals from the discharge of the distribution pipe described in section 4.2.3 and the 
downstream collection zone.  Once the test was completed, any water remaining in the 
“installation zone”, upstream of the SPB was allowed to drain.  After the water had drained, the 
post-test scan was performed.  The post-test scan allowed for the computation of the total 






d) Product removal 
 Once the “installation zone “had dried sufficiently, the product was removed and set 
aside at the testing site.  Product removal was timed, and notes were taken regarding the ease of 
removal and disposal of the product. 
 
e) Data analysis 
Total sediment concentration (TSC) for each sample was measured based on the 
procedures outlined in ASTM test method D 3977-97 Standard Test Methods for Determining 
Sediment Concentration in Water Samples (ASTM, 2013).  Grab samples were collected in 250 
ml glass, water sampling jars.  The net masses of the samples were recorded, then the samples 
were oven-dried at 98℃ for 48 to 72 hours, at which point all moisture was removed.  Next, the 
mass of the dried samples was recorded.  The sample jars were washed and dried thoroughly and 
their empty masses were recorded.  The concentration in ppm is calculated by dividing the net 
dried sediment mass by the net mass of the sample, and then converted to mg/L by the following 
equation: 
𝐶2 =  
𝑐1
1 −  𝑐1(6.22 × 10−7)
 
where 𝐶2 is the concentration in mg/L, 𝑐1 is the concentration in ppm, and the particle density of 
the sediment is assumed to be 2.65 g cm
-3
.  
The turbidity in NTUs was also measured for each grab sample.  Turbidity was measured 
using a LaMotte 2020 we/wi turbidimeter.  When sample turbidity exceeded the 4000 NTU 
testing limit of the meter, it was diluted using DI water and the recommended dilution factors 




f) Synthesis of evaluation 
 All data and measurements (retention volumes, NTU, TSC) from testing a specific 
sediment perimeter barrier product was compared to the test results from the standard, silt fence, 
and other products tested under similar replicable conditions.  The results were shared and 
discussed in detail with members of the relevant IDOT Technical Review Panel.  Based on the 
test results and the discussions, the performance of any SPB could be recommended. 
 
4.3   Statistical Analysis 
 Due to the small number of replications and the inherent variance of the different 
evaluations, the most suitable statistical test with which to compare different treatments was 
Welch’s t-test (Welch, 1947).  The test assumes that the samples have different inherent 
variances.  This statistical test was performed on paired samples of upstream and downstream 
data to first determine if there was a significant reduction in TSC values for each product. Next, 
the test was used on downstream TSC values each product to one another to see if they were 
significantly different.  To confirm a comparison of downstream values was fair, the upstream 
TSC values for each product were first compared to ensure each product saw the same TSC 





RESULTS AND DISCUSSION 
 
5.1   Evaluation Method 
 Despite following the ASTM D 7351-13 standard, several factors came into play 
regarding potential variation in testing results.  The main areas of possible variability are the soil 
type added to the mixing tank and used for the installation zone, the particle size of the sediment 
slurry discharged from the mixing tank, and the compaction density and moisture content of the 
installation zone.  Future testing in other facilities or at the ECRTC must take note of these 
testing conditions to compare results. 
All soil used for this research was taken from the same source stockpile.  Representative 
samples were taken from the soil set aside for individual evaluations.  These samples were 
analyzed for texture to ensure their consistency in regards to each other and as a reference for 
future evaluations.   Soil texture plays an important role in how the soil will mix in solution, 
interact with the junction of the discharge zone and the “installation zone”, and affect product 
effectiveness.  Particle size analysis of the soil stockpile samples was conducted by Agricultural 
Soil Management in Champaign, IL, using sieve analysis.  The results of the analysis indicated 
that the soil from the stockpile was a loam or clay-loam as defined by the USDA soil texture 
classification, with average percent sand, silt, and clay of 25, 48 and27 respectively.  Likewise, 
the oven-dried sediment collected from the upstream testing samples was analyzed by a 
Waypoint Analytical in Champaign, IL using a hydrometer method detailed in Appendix A.  The 
results from the analyses by Waypoint Analytical indicate an average upstream soil texture of 
5% sand, 67% silt, and 28% clay.  Upstream grab sample sediment texture analysis is indicative 
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of the mixing and distribution system used for the evaluation.  The reduction in the sand and an 
increase in silt content is representative of larger sand particles settling at the bottom of the tank.  
Therefore, less of the sand-sized particles were mixed and discharged from the tank, while the 
smaller silt and clay-sized particles were well mixed and discharged.  The complete results from 
Waypoint Analytical and Agricultural Soil Management can be viewed in Appendix A. 
Soil moisture of the “installation zone” was analyzed using the methods described in 
4.2.6.2.  To ensure replication, future tests should ensure similar soil moisture and a similar 
compaction technique. 
 
5.2   SPB Performance 
 Each SPB product was evaluated on its performance related to downstream TSC values 
throughout the test.  Turbidity samples were also analyzed to compare with TSC values and 
determine if any relationship could be drawn from turbidity and TSC.  This was useful, because 
turbidity analysis may be done in the field with a turbidity meter, whereas TSC analysis requires 
the samples to be taken to a laboratory.  Turbidity measurements alone are not always a practical 
representation of sediment trapping efficiency of an SPB product, because turbidity can be 
influenced by other factors such as dissolved solids and water temperature (Malcolm, 1985).  
Finally, sediment retention scans were taken as a secondary metric to identify each SPB 
products’ ability to retain sediment upstream, and the nature in which it does so. 
TSC grab samples were collected at five-minute intervals throughout the evaluation of 
each product.  A minimum of two tests was performed for each product to ensure replicable 
results. The average TSC values for upstream and downstream grab samples for each product, 
including silt fence, can be seen in figures 5.1 to 5.7.  In general, TSC measurements from the 
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upstream grab sample showed an increasing trend for the majority of the tests, as the mixing 
system was able to mix more thoroughly as water levels in the mixing tank decreased.  
The average TSC values computed from grab samples taken for silt fence are shown in 
Figure 5.1.  The downstream TSC values for silt fence appear to be fairly constant throughout the 
test, indicating a consistent reduction in TSC between the upstream and downstream samples.  
There is a spike in TSC for the 30-minute sample which could correspond with an increase in 
courser grain sediment leaving the mixing tank.  Because the downstream grab sample doesn’t 
have a similar spike, the course material was likely retained by the silt fence.  Figures 5.2 
through 5.4 highlight a decrease in downstream TSC values for other damming devices similar to 
silt fence in nature.  It is possible that silt fence would see the same pattern if it were not for the 
spike in upstream TSC between 25 and 30 minutes. Because of this, more testing of silt fence is 
recommended for future work.  
 
Figure 5.1 Average upstream and downstream TSC values for silt fence. 
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 The TSC values for woven monofilament geotextile show a somewhat similar trend, in 
that the upstream samples increase as time elapses.  However, the mixing appears to have 
equilibrated at the 15-minute mark, reaching a maximum value slightly higher than silt fence.  
The downstream TSC values continue to increase slightly from the 15-minute mark to the 20-
minute mark, at which point they even out and even decline from the 25-minute to 30-minute 
mark.  This indicates a slight lag in the TSC values between the upstream and downstream 
samples due to the ponding nature of the woven monofilament.  The increase in ponding 
throughout the test allows the finer sediment to settle out of the solution such that the 
downstream TSC values decrease as time elapses.  Overall, woven monofilament performed 
similarly to silt fence. 
 




 The compost log (Filtrexx Siltsoxx) test results show a similar trend to that of the woven 
monofilament product.  Upstream TSC values slightly increase from the beginning to the end of 
the tests but are fairly uniform throughout.  Likewise, the downstream TSC values maintain a 
roughly constant value and difference between the upstream values.  The main difference 
between compost log and silt fence performance is the lower downstream TSC values seen in the 
chart.  Similarly to woven monofilament, there is a slight decrease in downstream TSC seen 
between the 25-minute and 30-minute mark, representative of the damming nature of the 
product. 
 







Upstream TSC values for the ERTEC ProWattle testing represent a slightly different 
trend than the tests for the other products.  The TSC values are slightly decreasing throughout the 
tests, but the values are comparable to the values from other product testing.  ERTEC ProWattle 
maintains a relatively constant difference between upstream and downstream TSC values, 
despite this notable upstream decrease.  The downstream values are lower than those for woven 
monofilament and silt fence and similar to those of compost log.  While there is a slight decrease 
in downstream TSC values from the 25-minute to 30-minute samples, it is not as severe as 
woven monofilament or compost log.   
 
 






 The upstream TSC values for Sediment Log testing are slightly less stable than those for 
the testing of other products.  Because of this, it could be beneficial to conduct more testing of 
the product under more steady-state conditions.  That being said, the upstream TSC values 
achieved at the 20, 25, and 30-minute marks are fairly constant and similar in value to those for 
testing of other products.  This makes comparisons reasonable.  Figure 5.5 shows that the 
downstream values are on track with those seen for silt fence, indicating that the product 
performed in the same way.  The average downstream TSC values for Sediment Log are slightly 
higher than those seen for the damming products represented in Figures 5.2 through 5.4.  Curlex 
Sediment Log had substantially less ponding and time to ponding subsidence compared to 
damming devices.  This could be a deciding factor for a contractor or decision-maker when 
comparing products.  Curlex Sediment Log could be preferred to silt fence in a situation where 
upstream ponding would be unfavorable or impractical. 
 




Despite an abnormal spike in upstream TSC value for the five-minute sample for coir log 
tests, the rest of the upstream sample values were similar to those for testing of other products.  
The initially high upstream TSC value did not appear to affect downstream values at the five-
minute mark, as downstream TSC values for these tests were mostly constant overall.  The 
downstream values themselves were quite a bit higher than those for silt fence and the damming 
type devices.  This product did not call for any trenching, and there was likely undercutting 
occurring.  Future work with trenching would be beneficial in seeing if coir log performs 
similarly to silt fence and Sediment Log once trenched to a depth of 10 to 15 centimeters.  
 






There was a slight increase in upstream TSC values for Siltworm testing from the five to 
15-minute samples, but then the values appear to have reached steady-state.  The downstream 
values show a likewise increasing trend from five to 15 minutes, but the trend did not stabilize 
after 15 minutes as the upstream TSC values do.  The downstream values for Siltworm testing 
continue to increase throughout the test, indicating the performance of the product worsens as 
more and more sediment-laden water is introduced upstream.  Like the coconut coir log, this 
product did not call for trenching, and undercutting was likely occurring.  Overall, this product 
produced higher downstream TSC values than silt fence at all periods throughout the tests. 
 






Figure 5.8 shows an overall comparison of upstream and downstream TSC values for all 
products averaged over the entire 30-minute test.  In general, the damming devices performed 
slightly better than silt fence on average.  Compost log had the lowest downstream TSC values, 
followed by ERTEC ProWattle and then woven monofilament. Of the filtering devices, Curlex 
Sediment Log was the only product that showed similar downstream TSC values to those of silt 
fence.  Siltworm and coconut coir log had higher average downstream TSC values than silt fence 
and all other products.  Siltworm produced the highest downstream values, signifying the worst 
performance in sediment reduction. 
 






5.3   Statistical Analysis 
 To determine the statistical significance of each product Welch’s t-test was performed on 
paired data for the average upstream and downstream TSC values for each product.  The 
resultant p-values for the t-tests can be seen in Table 5.1.  As expected, the p-values are low, 
indicating that the likelihood that upstream and downstream values were drawn from the same 
population is very low.  In other words, there is statistical evidence to show that all products 
have a significant reduction in TSC values throughout the tests. 
 











Curlex Sediment Log 
5.79E-09 





Next, the upstream TSC values for all tests for each product were analyzed using Welch’s 
t-test to determine if there was any significant difference in the sediment loading applied to each 
product.  The p-values obtained for the Welch’s t-test are provided in Table 5.2.  This table 
compares upstream TSC values for all products.  The five-minute upstream TSC values for the 
coir log testing were removed as an outlier from the dataset when comparing tests.  Likewise, 
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downstream five-minute values for the test are not considered in Table 5.3 when comparing all 
products.  The test was performed with a significance level of α = 0.10 for comparing all 
products.  At this confidence level, there is sufficient evidence that the upstream TSC values are 
not significantly different between any given product testing. 
 














silt fence  0.429 0.648 0.878 0.951 0.255 0.524 
woven 
mono 
0.429  0.605 0.418 0.464 0.801 0.766 
compost 
log 
0.648 0.605  0.681 0.700 0.298 0.782 
ERTEC 0.878 0.418 0.681  0.935 0.173 0.513 
Sediment 
Log 
0.951 0.464 0.700 0.935  0.281 0.569 
coir log 0.255 0.801 0.298 0.173 0.281  0.469 
Siltworm 0.524 0.766 0.782 0.513 0.569 0.469  
 
 Now that there is confidence that the upstream TSC values are not statistically different 
between product tests, the comparison between downstream values is substantially more 
significant.  As such, the statistical analysis results from comparing downstream TSC values for 
each product can be observed in Table 5.3.  The results of the analysis indicated that there is a 
significant difference in the grab sample values for coir log, Siltworm, and compost log when 
compared to the industry standard, silt fence.  Siltworm and coir log (highlighted in red) have 
higher downstream values on average.  Higher values are representative of worse performance 
for those two SPB products.  On the other hand, compost log (highlighted in yellow) has a 
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significantly lower average downstream TSC value than silt fence.  All other products do not 
have a significant difference when compared to silt fence.  The average downstream values can 
be seen in Table 5.4, where product rankings are also included.  The lowest downstream TSC 
average is considered the best or 1st.  Factors other than downstream TSC values are needed to 
decide when deciding between these products.  These other practical comparisons are detailed in 
section 6.1. 
 











coir log Siltworm 
silt fence  0.163 0.010 0.230 0.915 0.001 0.002 
woven 
mono 
0.163  0.577 0.746 0.302 1.07E-04 2.41E-04 
compost 
log 
0.010 0.577  0.936 0.078 7.88E-06 1.32E-05 
ERTEC 0.230 0.746 0.936  0.300 0.002 0.004 
Sediment 
Log 
0.915 0.302 0.078 0.300  0.003 0.007 
coir log 0.001 1.07E-04 7.88E-06 0.002 0.003  0.764 




Table 5.4 Average downstream TSC values for all SPB products. 
 
Product TSC (mg/L) Ranking 
silt fence 
18423 ± 2790 Standard 
woven monofilament 








15564 ± 7334 2
nd
  
Curlex Sediment Log 
18249 ± 4737 4
th
  
coconut coir log 








5.4   Field Observations 
 Test observations, photographs taken before, during and after product evaluation, and 
total sediment retention analysis were used to determine the overall effectiveness of each 
product.  The installation zone upstream of the installed product was scanned to quantify the 
amount of sediment retained, as well as the nature in which it was deposited.  The scanned area 
was approximately one meter by two and a half meters.  Even though the results supported visual 
observations, these results alone could not be used for product comparison.  The nature of the 
sheet flow erosion testing allowed for the potential erosion of sediment in the installation zone, 
both upstream and downstream of the product. 
Pre-test and post-test scans were used to calculate the total sediment volume retained 
upstream of the installed SPB product.  This volume was calculated using surfer, a commercially 
available program for 3D grid data analysis.  The laser distance scanning meter provided easting, 
northing and elevation measurement of the upstream scan area on a 10-centimeter by 10-
centimeter (4 in by 4 in) grid basis.  The grid elevation values for each measurement were 
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overlayed in Surfer, and the resulting surfaces for pre-test and post-test scans were compared to a 
theoretical reference point.  Because this reference point was the same for both scans, the volume 
of sediment retained could be determined by subtracting the post-scan volume from the pre-scan 
volume.  
There was an apparent difference in both the quantity of sediment retained and how 
sediment was retained between damming and filtering devices.  Damming devices showed 
considerably higher sediment retention volumes based on the scan analysis.  There also was a 
noticeable difference in the distribution of sediment retained between damming and filtering 
devices.  Damming devices appeared to have a more uniform distribution of sediment upstream 
of the product while filtering devices retained the majority of their sediment at the immediate 
upstream edge of the product.  The uniform distribution of sediment seen by damming devices in 
the upstream installation zone is likely due to the settlement of finer particles in the ponding area 
created upstream of the product.  In the case of filtering devices, finer particles such as silt and 
clay in the sediment-laden solution do not see enough retention time before passing through the 
SPB product to settle.  Additionally, the filtering capability of these products is not robust 
enough to prevent particles as small as silt and clay (less than 0.06 mm) from passing through the 
product itself.  This is also representative of the higher TSC and turbidity values seen in the 
filtering devices over the damming devices.  The sediment retention volumes for each product 
can be seen in Figure 5.9.  Notably, no replication of scan data was observed for compost log.  
This is because a rain event occurred between the pre-scan and post-scan for replications one and 
two for compost log.  However, the rain event did not occur during the 30-minute test, thus the 
TSC and turbidity grab samples were not affected.  The volume computed for these tests was 
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significantly lower than that of the other tests, because of the influx of non-sediment-laden water.
 
Figure 5.9 Average sediment retention volume for available scan data. 
 
  
 Photographs of the installation zones for selected product tests are shown in Figures 5.10 
through 5.16.  These figures show the area both pre-test and post-test. The area of the scanned 
surface closest to the viewer is the upstream edge of the installation scan zone.  The downstream 
edge of the installation zone where the SPB product is installed is viewed as “into the page”.  
Shifts in different colors indicate changes in elevation in cm, compared to the scale seen by each 
figure.   
The sediment retention scans for silt fence show a fairly even distribution so soil 
deposition in the installation zone upstream of the product.  This is similar to what was seen for 
the other damming type products.  Other notable observations regarding silt fence were the 
difficulty and time-consuming nature of the installation requirements.  The removal of the 
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product was equally difficult, and the filtering capability of the fabric was severely diminished 
shortly after the test began.  The overall time until ponded water drained from the plot was 3.5 
hours after the test initiated in most tests.  Often the sediment-laden water would quit filtering 
through the product, and it had to dry by evaporation and infiltration.  It was also observed that 
sediment-laden water would find its way under the trenched portion of the product quite easily if 




Figure 5.10 Silt fence surface scan data and photos.  Pre-test (left) and post-test (right).  Total sediment 




 Woven monofilament geotextile showed a similar sediment retention pattern to that of silt 
fence.  The product was equally difficult to install and remove, and it saw the same type of 
installation-related issues.  The fabric did seem to clog less than silt fence, as draining time was 
slightly shorter.  The sediment retention scans and photographs for woven monofilament can be 
seen in Figure 5.11. 
 
 
Figure 5.11 Woven monofilament geotextile surface scan data and photos.  Pre-test (left) and post-test (right).  




 The surface scan data and photographs for compost log (Filtrexx Siltsoxx) testing can be 
viewed in Figure 5.12.  Compost log performed similarly to woven monofilament in the way that 
it ponded water and drained the sediment-laden water after the test was concluded.  The product 
was significantly easier to install in terms of site preparation, but it was very heavy.  This made 
the product difficult to install alone, and often more than one person would be needed for 
installation.  The weight of this product gave it good ground contact, such that there was no 
undercutting despite not being trenched.  Again, there was a fairly uniform distribution of 
sediment deposition in the scan area for this product. 
 
Figure 5.12 Compost log (Filtrexx Siltsoxx) surface scan data and photos.  Pre-test (left) and post-test (right).  




 The last damming product shown, ERTEC ProWattle, had the highest sediment retention 
values of all the products.  ERTEC was fairly easy to install, with minimal trenching and 
backfilling and a lightweight design.  Removal was also very easy for this product.  No notable 
product failures were observed.  Ponding depth was similar to that for other damming devices 
evaluated, but the reduction in ponding occurred much quicker for ERTEC ProWattles, and there 
was sustainably less turbid water downstream than that of other products after the test concluded.  
Figure 5.13 details a similar uniformity in sediment deposition to that of other damming devices. 
  
 
Figure 5.13 ERTEC ProWattle surface scan data and photos.  Pre-test (left) and post-test (right).  Total 




 The sediment retention surface scans for Curlex Sediment Log are presented in Figure 
5.14.  Sediment Log had the lowest sediment retention values of all of the products tested.  The 
product was very lightweight, which made it easy to handle and install but gave it poor ground 
contact.  The product required a deep trench similar to that for silt fence and woven 
monofilament geotextile.  However, there was no need for backfilling of the trench.  It appeared 
that sediment-laden water was undercutting the product, even with a deep trench.  It was also 
observed that the majority of sediment deposition for Sediment Log occurred near the upstream 
edge of the product.  This would diminish the effectiveness of the product in back to back storm 
events, and call for more maintenance than would be required of the damming devices. 
 
Figure 5. 14 Curlex Sediment Log surface scan data and photos.  Pre-test (left) and post-test (right).  Total 




 The next filtering device seen in Figure 5.15 is coconut coir log.  Coir log performed 
similarly to Sediment Log in the nature in which sediment deposition was distributed in the scan 
area, but the sediment retention values were considerably higher.  Coconut coir log did not call 
for deep trenching like Sediment Log, however the product may perform better with that 




Figure 5.15 Coconut coir log surface scan data and photos.  Pre-test (left) and post-test (right).  Total 
sediment volume retained = 22,649 cubic centimeters. 
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 The sediment retention surface scans and corresponding photographs for Siltworm are 
visible in Figure 5.16.  Siltworm was as simple to install and remove as coconut coir log.  
Potential product failures were undercutting of the product due to its light weight and poor 
ground contact.  The larger sized fill material of this product made it less likely to conform to the 
ground on which it was installed, even after large debris was removed the ground was prepared.  
Overall, Siltworm showed similar sediment retention values to that of silt fence and woven 
monofilament.  As with the other filtering devices, this product had extensive sediment 
deposition immediately upstream of the product.   
 
Figure 5.16 Siltworm surface scan data and photos.  Pre-test (left) and post-test (right).  Total sediment 





5.5   Relationship between Total Sediment Concentration (TSC) and Turbidity 
 Direct analysis of TSC cannot be conducted in the field.  Because of this, it is desirable to 
find a way to quickly analyze grab samples taken in the field and relate that analysis to TSC.  
One such way of doing this is via turbidity measurements.  There are several meters available 
that can easily measure the turbidity of grab samples quickly and efficiently in the field.  The 
turbidity analysis utilized in this research was done with a hand-held turbidity meter that could 
simply be transported to the field, if desired, to directly measure the turbidity of grab samples.  
By comparing the turbidity and TSC measurement for each grab sample collected, a regression 
model was developed to see if it would be possible to predict TSC values from turbidity samples 
collected on-the-fly.   Plotted values of turbidity and TSC can be seen in Figure 5.17, along with 
an exponential regression line with 90% confidence intervals.  While several factors can 
influence the results of turbidity measurements, the data observed throughout this test showed a 
strong relationship between turbidity and TSC.  With an R
2
 value of 0.7756, the results indicate 
that it could be possible to estimate the total sediment concentration of grab samples collected in 









CONCLUSIONS AND FUTURE WORK 
 
6.1   Evaluation Conclusions and Recommendations 
 Field-scale evaluation protocols were developed for effectively testing Sediment 
Perimeter Barrier products at the ECRTC at the University of Illinois at Urbana-Champaign.  
The evaluation protocols were based on current research, and were designed to be reliable, easily 
replicable at similar testing facilities, and represent weather and soil conditions experienced in 
Illinois.  The protocols were effectively implemented to evaluate six SPB products.  
Observations made during the extent of the study were used to provide recommendations to 
improve the testing protocol for future evaluations. 
 The preparation of the installation zone is key to producing replicable evaluations.  The 
relatively high clay content of the parent soil makes tilling and smoothing somewhat difficult.  
Care and time should be taken to remove larger chunks of dried soil and properly smooth the 
“installation zone” as much as possible.  Depressions and deformations in the upstream portion 
of the installation zone can affect the time it takes for ponding to subside, as well as affect the 
extent of sediment deposition.  Additionally, it is important to make sure the junction of the 
installed product with either edge of the installation zone is built up such that water does not 
flow around the product or overtop it at the ends.  Lastly, adequate attention should be paid to the 
effectiveness of the mixing system throughout the extent of the evaluation to ensure consistent 
loading rates to the installed SPB product. 
 Overall, it is apparent from full-scale testing that several newer products for sediment 
perimeter barriers are capable of performing as well as silt fence for reducing total sediment 
70 
 
concentration from sheet flow erosion.  Current test results indicate that damming devices tend to 
perform slightly better than those SPB products that act as filtering devices. However, where a 
damming device is not preferred because of project constraints, it appears that Curlex Sediment 
Log produces similar downstream TSC values to silt fence when subjected to identical loading 
conditions.   
Ultimately, test results by themselves may not be enough information for decision-
makers to choose a specific SPB product for any given situation.  One way to assist in choosing 
an appropriate product for any given situation is to utilize a decision tree similar to the example 
shown in Figure 6.1.  Individual branches for the decision tree can be selected by the contractor 
or decision-makers, but the outcome or performance of the product related to the selection 
criteria should depend on the results and testing observations noted in this thesis and future work.   
 




Likewise, Table 6.1 emphasizes another possible method for determining which specific 
SPB product may be the most suitable for a given site or project.  A weighted decision matrix 
allows one to place more or less emphasis on particular qualities of each product depending on 
the project need.  Again, individual scores for each product in each category are predetermined 
based on testing results and field observations.  Decision methods such as these have the 
potential to significantly reduce sediment-related pollution from sheet erosion. 
Table 6.1 Example weighted decision matrix for selection of various SPB products 
 
6.2   Future Work 
 Additional evaluations of the products tested in this study are needed before 
recommendations can be made on whether or not to include those products in the IDOT 
approved product list for SPB products.  This study focused on testing individual sections of 
specific products.  Before proper recommendations can be given, it is necessary to evaluate the 
performance of the junctions of these sections with themselves as well.  For the products that 
were tested in this study to be implemented in the field, several sections would need to be joined 
together to span the perimeter.  Additionally, IDOT would like to consider alternative installation 
techniques for several of the products to determine if there are plausible, cost-effective methods 
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SOIL TEXTURE ANALYSIS RESULTS 




Figure A.1 Soil texture analysis results for mixing tank discharge. 
Date: 10/4/18
# Samples: 2
ID Batch ID Clay % Sand % Silt % Soil Classification
1 Z206 29 21 50 Clay Loam
2 Z206 25 30 45 Loam
Texture Results
Agricultural Soil Management























ADDITIONAL SUFACE SCAN DATA 
 
Figure B.1 Silt fence replication 1 surface scan data. Pre-scan (left) and post-scan (right).  Total sediment 




Figure B.2 Silt fence replication 2 surface scan data for.  Pre-scan (left) and post-scan (right).  Total sediment 






Figure B.3 Woven monofilament geotextile replication 1 surface scan data.  Pre-scan (left) and post-scan 




Figure B.4 ERTEC ProWattle replication 1 surface scan data.  Pre-scan (left) and post-scan (right).  Total 




Figure B.5 Curlex Sediment Log replication 1 surface scan data.  Pre-scan (left) and post-scan (right).  Total 






Figure B.6 Coconut coir log replication 1 surface scan data.  Pre-scan (left) and post-scan (right).  Total 




Figure B.7 Siltworm replication 1 surface scan data.  Pre-scan (left) and post-scan (right).  Total sediment 
volume retained = 13,958 cubic centimeters. 
